Effects of EGF receptor ligands on fetal ovine myoblasts.
Epidermal growth factor (EGF) receptors are widely distributed in mammalian tissues, including muscle. One ligand of these receptors, heparin-binding epidermal growth factor-like growth factor (HB-EGF) is also strongly expressed in adult muscle. However, in vitro studies of EGF action in cultured muscle cells of different species have yielded conflicting results. The purpose of this study was to investigate the potential role of EGF and related factors in the growth and development of fetal ovine muscle. High affinity EGF receptors were detected on clonally purified ovine fetal myoblasts, using [(125)I] human EGF as a ligand (K(d) values of 47 and 54 pM in separate experiments). Competitive binding studies in mixed secondary cultures showed that EGF had the highest affinity for the fetal ovine receptor, followed by HB-EGF and transforming growth factor alpha (TGF-alpha). These ligands all stimulated DNA synthesis in clonally purified ovine myoblasts, with their relative potencies at 0.1 nM reflecting their receptor binding affinities. Maximal effects were seen at 1-10 nM. EGF (10 nM) did not significantly inhibit the differentiation of clonally purified fetal ovine myoblasts, although there was increased proliferation of nondifferentiating cells. Hence a variety of EGF receptor ligands have the potential to influence the proliferation ovine muscle cell precursors in utero, but it is unlikely that they promote differentiation.